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I. Progress i n  This Report Period 

On 16 July 1965 a meeting was held between representat ives  of Goddard 
Space F l ight  Center and TRW Systems t o  discuss  the results of e f f o r t s  obtained 
t o  date and furtw e f f o r t s  on t h i s  program. 
was agreed tha t  minority carrier l i fe t ime m e a s u r e m a  in s i l i c o n  were of v i t a l  
importance in the I, determination of recombination character ie t  i c  B-1, s i l i con .  
In  addi t ion t o  carrier lifetime data, it was agreed that  considerable e f f o r t  
should be expended on the  annealing charac te r i s t ics  of r a i a t  inn induced.-defest 
l eve ls ,  and the e f f e c t  of d i f f e ren t  dopant materials on rad ia t ion  induced 
aefec t  l e v e l s ,  It is  f e l t  t h a t  as the e f f o r t s  described above proceedrmeaning- 
fu l  experiments on the i r rad ia t ion  temperature dependence of these e f f e c t s  w i l l  ' 
become evident,  It is ,  therefore,  anticipated at  t h i s  time that  later in  the 
program electron experiments in the  1 t o  10 MeV range w i l l  be conducted as a , 
function of radiat ion temperature, Several c rys ta l s  with non standard doping 
have been g r a m  and the material is now avai lable  t o  start, studies of t he  e f f e c t s  
of dopant on defect  introduction rate, 

A8 a r e s u l t  of t h i s  meetbg,  it 

l e v e l s  
extent  

Annealing studies were made on the E + 0.3 ev and on the Ec - 0.17 ev 
, The gepeated e f f o r t s  show tpat  t he  E '+ 0.3 ev does not anneal t o  any 
at  400 C o r  lower. It was hoped tha t  %he annealing cha rac t e r i s t i c  could 

Material used In 
be correlated with t h a t  of n on p type so la r  cells. 
were unfavorable, other  var iables  have not been investigated.  
theee s tudiee  was high r e s i s t i v i t y ,  low dislocat ion,  crucible  gram.] F'urther 

Although theee ea r ly  attempts 

work is planned t o  invest igate  the -e f f ec t s  of r e s i s t i v i t y  and dis locat ions.  
and Augustynak indicated tha t  radiation defec ts  anneal much more rapidly i n  high 
d is loca t ion  densi ty  s i l i con ,  

Benski 

ROOONOO M A C H  CACILITlta .1)70-9711* AREA COOC 913 



. 
9 .  

L. 

Isochron@l anneals of t h e  Ec - 0.17 ev l e v e l  indicate  tha t  t h i s  i s  in  
good agreement w i t h  ESR s$udies of the A center  and infra red studies of the 1 2  
micron absqrbtion in  e lectron i r radiated s i l i c o n ,  

The information obtained i n  the course of t h i s  work on rad ia t ion  induced 
Photovoltaic Spec ia l i s t  Confer- ene rw l eve l s  i n  s i l i con  w i l a l  be presented .at %e 

ence t o  be held i n  October a t  NASA Goddard Space s l i g h t  Center. 

11. Anticipated Act iv i t ies  During the  Next Report Period 

With the arrival of s i l i con  material of various dopants, 1.0 MeV electron 
i r rad ia t ion  w i l l  be i n i t i a t e d  t o  determine energy l eve l  and annealing charac te r i s t ics .  
In  addition, e f f o r t s  w i l l  continue on our equipment f o r  l i fe t ime measurements. 

111. Manpower Expended i n  This Report Period 

MANPOWER EXPENDITURES 
NAS5- 3805 

Period 27 June - 1 August 

Total  
H. Y. Tada T 
J. R. Carter 136 
R. G. Downing 14 
F, T. Sniveley 1 2 0  
W .  K. Van A t t a  148 ~ = =  

Total  442 

R .  G. Downing / 
Project Mansger 4 Denney, Director 
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